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57 ABSTRACT 

There is provided an optical fiber communication cable 
as described including at least one rigid tension element 
provided in combination with conventional single tube 
loose buffer cable and grooved spacer core cable con 
structions in order to provide greater tensile strength 
and an enhanced operating temperature range. 

29 Claims, 3 Drawing Sheets 

  



U.S. Patent Sep. 13, 1988 Sheet 1 of 3 4,770,489 

92 
S S 

FG. A FIG. B 

  

    

  

    

    

  

  

  

  

  

  



U.S. Patent Sep. 13, 1988 Sheet 2 of 3 4,770,489 

  



U.S. Patent Sep. 13, 1988 Sheet 3 of 3 4,770,489 
  



4,770,489 
1. 

RUGGEDZED OPTICAL COMMUNICATION 
CABLE 

DESCRIPTION 
TECHNICAL FIELD 

The invention relates generally to optical communi 
cation cables, and more particularly to improved loose 
buffer tube and grooved spacer core cable constructions 
therein one or more rigid tension elements are provided 
in order to enhance tensile strength and increase the 
operating temperature range of the cable. 

BACKGROUND ART 

Single tube loose buffer cables have been used to date 
in only limited applications, not including aerial and 
buried applications, because of their inherent low me 
chanical strength and poor temperature performance. 
The present invention allows these cables to be used in 
most duct, aerial and buried applications. Grooved 
spacer core cables have been used previously in duct 
applications as well as aerial and buried applications. 
However, the lack of suitable rigid tension elements in 
both of these constructions has limited the operating 
temperature range, the tensile strength and other mech 
nical properties of both of these cables. 

Representative prior art would include U.S. Pat. No. 
4,491,386 to Negishi et al. which discloses a grooved 
spacer core optical fiber cable and a process for produc 
ing the cable. The patent discloses providing an armor 
coating around the outer sheath of the cable for me 
chanical reinforcement. U.S. Pat. No. 4,239,335 to Stiles 
discloses providing at least one fiber with an elasto 
meric coating and then applying a fiber reinforced resin 
shell thereover. U.S. Pat. No. 4,534,618 to Bruggen 
dieck and U.S. Pat. No. 4,318,588 to Zeidler et al. dis 
close optical communication cables utilizing glass fiber 
or spun yarns in a reinforced casing. Other patents of 
possible interest include U.S. Pat. No. 4,389,087 to Ben 
dayan et al. and U.S. Pat. No. 4,365,865 to Stiles. 
Although reinforced optical communication cables 

are presently known, applicant believes that the particu 
lar ruggedized loose buffer tube and grooved spacer 
core communication cable construction disclosed 
herein are unique and novel in the optical fiber commu 
nication cable technology. 

DISCLOSURE OF THE INVENTION 
According to the present invention, there is provided 

ruggedized optical communication cable of the loose 
buffer tube and grooved spacer core type which possess 
enhanced tensile strength and an improved operating 
temperature range so as to provide for application to 
end uses which have not heretofore been possible. 
The invention provides at least one rigid tension 

member of fiber reinforced plastic or other suitable 
material having a high Young's Modulus and a low 
thermal expansion coefficient which is incorporated 
into a loose buffer tube cable in the form of an outer 
casing or as one or more longitudinally extending 
strands encased within the cable. A variation of the 
ruggedized optical communication cable of the inven 
tion contemplates incorporating one or more rigid ten 
sion members of fiber reinforced plastic or other suit 
able material having a high Young's Modulus and low 
thermal expansion coefficient into a grooved spacer 
core type cable along the length of the spacer core and 
surrounded by an outer jacket. Moreover, this particu 
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2 
lar embodiment further contemplates the possibility of 
providing one or more longitudinally extending optical 
fibers within the rigid tension members for enhanced 
performance capabilities which will be discussed in 
more detail hereinafter. 
By incorporating rigid tension elements into loose 

buffer tube cables and grooved spacer core cables ac 
cording to the teachings of the present invention the 
tensile strength and overall mechanical performance are 
improved and a greater operating temperature range is 
achieved. 

Therefore, one object of the present invention is to 
provide an optical communication cable that is free 
from certain performance shortcomings of previously 
proposed cables of similar construction. 
More specifically, it is an object of the present inven 

tion to provide an improved loose buffer tube cable 
possessing greater tensile strength and enhanced operat 
ing temperature range. 

Still a further object of the present invention is to 
provide an improved grooved spacer core communica 
tion cable possessing greater tensile strength and en 
hanced opeating temperature range. 

Still another object of the present invention is to 
provide an improved ruggedized optical communica 
tion cable of the single tube loose buffer design with 
expanded applications. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be described in detail 
with reference to the accompanying drawings in which: 
FIG. 1A is a cross-section view of a conventional 

loose buffer tube communication cable; 
FIG. 1B is a cross-section view of a conventional 

grooved spacer core communication cable; 
FIGS. 2A-2B are cross-section views of several vari 

ations possible in the construction of a ruggedized opti 
cal communication cable according to the invention; 
FIGS. 3A-3B are cross-section views of two variants 

of a second embodiment of the present invention; 
FIGS. 4A-4B are cross-section views of two variants 

of a third embodiment of the present invention; 
FIG. 5 is a cross-section view of a fourth embodiment 

of the present invention; and 
FIGS. 6A-6C, 6C and 6D are cross-section views of 

a fifth embodiment of the present invention. 
BEST MODE FOR CARRYING OUT THE 

INVENTION 

In accordance with the present invention, there is 
provided a unique ruggedized optical communication 
cable construction for enhanced tensile strength and 
increased operating temperature range in order to pro 
vide for applications of single tube loose buffer cables 
not heretofore possible and for improved grooved 
spacer core cables having enhanced performance char 
acteristics. 
As used in the specification and claims, the term "op 

tical fiber" means an optical guide utilized for light 
transmission which may be either multimode or mono 
mode and which may utilize any core to cladding ratio 
or numerical aperture. The optical fiber may contain a 
primary coating of a plastic such as silicone, acylic resin 
or the like, over the cladding. An additional coating of 
plastic such as nylon, polyester or the like may also be 
provided over the primary coating of the optical fiber. 
The term "loose buffer tube' used herein means a 
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loosely fitting plastic tube containing a plurality of 
coated optical fibers therein and filled with a soft jelly 
like material. The term "grooved spacer core' used 
herein means a grooved central core having a number 
of grooves in the surface thereof which are each filled 
with a soft, jelly-like material and one or more coated 
optical fibers. A plastic jacket is provided around the 
grooved core and, most suitably, a layer of fibrous ma 
terial provided between the grooved core and the plas 
tic jacket. 

Preferred embodiments of the present invention are 
described hereunder by reference to the accompanying 
drawings, FIGS. 1 to 6. 
With reference now to FIG. A., a conventional loose 

buffer tube cable is illustrated and comprises coated 
optical fibers 2 loosely fitted in plastic tube 4 which is 
filled with soft jelly-like material 6. The loose buffer 
tube cable is surrounded by a layer of KEVLAR 8 or 
the like which acts as a cushion and provides additional 
tensile strength. Plastic jacket 10 is applied as an outer 
casing. FIG. 1B illustrates a prior art design for a 
grooved spacer core cable construction. The cable 
comprises plastic grooved spacer core 12 having op 
tional tension member 14 in the center thereof. A plastic 
coated fiber 16 is positioned in each groove 17 in the 
surface of grooved spacer core 12 and each groove 
filled with soft jelly-like material 18. A layer of KEV 
LAR 20 or the like is provided around grooved spacer 
core 12 and plastic jacket 22 is used to encase the entire 
cable construction. Although variations of these partic 
ular prior art cables are possible, the two cables illus 
trated in FIGS. 1A and 1B are representative of con 
ventional loose buffer tube and grooved spacer core 
cables. 

FIG. 2A illustrates a loose buffer tube cable con 
structed according to a first embodiment of the present 
invention and comprises coated optical fibers 32 posi 
tioned in plastic tube 34 which is filled with soft jelly 
like material 36. Normally, jelly-like material 36 would 
have a stable viscosity over a wide temperature range of 
about -40 degrees C to +70 degrees C and comprise a 
thixothropic material such a silicone jelly. Tube 34 may 
be nylon, polyester, polypropylene or any other suitable 
plastic material, and is about 1.5 to 2.5 millimeters in 
diameter with a wall thickness of about 0.25 millimeters. 
In accordance with the invention, the loose buffer tube 
is provided with a jacket 38 fabricated from a material 
having a higher Young's Modulus and lower thermal 
expansion coefficient than the cable. Most suitably, 
jacket 38 is constructed offiber reinforced plastic com 
prising either glass, KEVLAR, carbon, or graphite 
fibers bound together in an epoxy-type resin. Jacket 38 
enhances the thermal stability of the loose buffer tube 
since the Young's Modulus and thermal expansion coef. 
ficient of optical fibers 32 and jacket 38 are similar. The 
operating temperature range of about -20 degrees C. 
to -60 degrees C. is increased for this and all subse 
quently described embodiments of the invention to a 
representative range of about -40 degrees C. to --70 
degrees C. The use of fiber reinforced plastic jacket 38 
provides greater impact and compression strength as 
well as higher permissible installation tension without 
degrading cable performance. Moreover, fiber rein 
forced plastic jacket 38 allows for construction of a 
small diameter cable of about 4 millimeters containing 
up to 12 or more coated optical fibers. The communica 
tion cable is capable of withstanding severe installation 
conditions and is therefore now suitable for buried and 
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4. 
aerial applications in addition to certain duct applica 
tions not heretofore possible. 
FIG. 2B illustrates a variation of this embodiment of 

the invention wherein cushioning layer 40 is provided 
under fiber reinforced plastic jacket 38. Cushioning 
layer 40 may most suitably be a fibrous material such as 
KEVLAR or polypropylene yarn or a foam material 
such as polyethlene. Cushioning layer 40 will improve 
flexing and bending characteristics of the loose buffer 
tube cable. For both cable variants illustrated in Figures 
2A and 2B, it should be appreciated that a plastic or 
paper tape (not shown) may be applied over plastic tube 
34 and cushioning layer 40 to provide a thermal protec 
tive barrier during subsequent manufacturing process 
1ng. 
FIGS. 3A and 3B show two variations of a second 

embodiment of a communication cable manufactured 
according to the invention. A loose buffer tube at the 
center of the cable comprises coated optical fibers 52 
positioned in plastic tube 54 which may be filled with 
soft jelly-like material 56 of the type described hereinbe 
fore. The invention contemplates providing one or 
more rigid tension elements 58 along the outer surface 
of plastic tube 54 in parallel relationship to plastic tube 
54 or stranded therearound with either a fixed or a 
variable pitch. Rigid tension elements 58, most suitably 
constructed of fiber reinforced plastic as described in 
more detail hereinabove, may substantially cover the 
entire surface of plastic tube 54 (see FIG. 3B) or only a 
portion thereof as shown in FIG. 3A. If rigid tension 
elements 58 do not cover the entire circumference of 
plastic tube 54, a filler or cushion material 60 may be 
used to fill the area between the spaced-apart tension 
elements 58. A plastic jacket 62 is applied over rigid 
tension elements 58. This construction provides a small 
diameter communication cable for up to about 12 
coated optical fibers which has a total cable diameter of 
about 5 millimeters. Rigid tension elements 58 signifi 
cantly increase the tensile strength of the loose buffer 
tube cable and the cable load capability of low elonga 
tion levels. 
FIGS. 4A and 4B show two variations of a third 

embodiment of a loose buffer tube communication cable 
constructed according to the invention. As will be ap 
preciated by now, the loose buffer tube cable comprises 
a plurality of coated optical fibers 72 positioned within 
plastic tube 74 which is filled with a soft jelly-like mate 
rial 76. A cushion layer 78 is applied over plastic tube 74 
and may most suitably comprise fibrous material such as 
KEVLAR, polypropylene yarn and the like in order to 
improve flexing and bending characteristics and to pro 
vide improved impact strength to the communication 
cable. A plastic or paper tape (not shown) may be ap 
plied over cushion layer 78 to provide a thermal protec 
tive barrier for subsequent manufacturing processing. 
One or more rigid tension elements 80, most suitably 
constructed of fiber reinforced plastic, are provided in 
contact with cushion layer 78 and radially spaced-apart 
from plastic tube 74. A plastic jacket 82 is used to encase 
the entire cable construction. As in previous construc 
tions, plastic jacket 82 may comprise polyethylene, 
PVC and the like. Whereas FIG. 4A depicts rigid ten 
sion elements 80 as having a round diameter, FIG. 4B 
depicts corresponding rigid tension elements 80 as hav 
ing a somewhat trapezoidal cross section although 
other cross section configurations of rigid tension ele 
ments may be utilized as a matter of design choice. 
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A fourth embodiment of a communication cable ac 
cording to the invention is shown in FIG. 5 and may be 
better understood with reference thereto. As in previ 
ously described constructions, the communication cable 
comprises a plurality of coated optical fibers 92 posi 
tioned within plastic tube 94 which is filled with soft 
jelly-like material 96. A cushion layer 98 of foamed 
plastic is applied over plastic tube 94 and most prefera 
bly comprises polyethylene or a similar material. Cush 
ion layer 98 has one or more slots 99 in the surface 
thereof which are each adapted to snugly receive at 
least a portion of a rigid tension element 100 therein. 
Slots 99 in cushion layer 98 may be formed so as to be 
parallel with plastic tube 94 or may extend around plas 
tic tube 94 in a spiral or helical pattern of a predeter 
mined pitch. Although not shown, a heat barrier tape 
may be applied under cushion layer 98. Rigid tension 
elements 100 comprise fiber reinforced plastic or any 
the other high Young's Modulus and low thermal ex 
pansion material. Rigid tension elements 100 are re 
stricted in their movement by slots 99 and plastic jacket 
102 and thereby tend to maintain their position within 
the cable during flexing and bending thereof. This par 
ticular cable construction provides impact resistance 
and compression strength along with a wider tempera 
ture operating range and enhanced tensile strength. 

Finally, FIGS. 6A-6D show cross-sections of a fifth 
embodiment of communication cables constructed ac 
cording to the present invention. Unlike the previous 
embodiments, these figures show an improved grooved 
spacer core cable construction comprising grooved 
spacer core 112 which defines a plurality of grooves 114 
on the outer surface thereof. A coated optical fiber 116 
is provided in each groove 114 and the groove filled 
with a soft, jelly-like material 118 which possesses a 
stable viscosity over a wide temperature range. Nor 
mally, grooved spacer core 112 possesses approxi 
mately 4 to 6 grooves 114 which are helical with either 
a fixed pitch or a reversible or oscillated pitch. Gener 
ally, only one 0.9 millimeter plastic coated fiber 116 will 
be placed in each groove 114, although several 0.25 or 
0.40 millimeter fibers could be placed in a single groove 
114. A wrap of polyester or paper tape (not shown) may 
be used to cover grooved spacer core 112 and grooves 
114 therein in order to maintain coated optical fibers 
116 and jelly 118 within in the grooves. The improve 
ment to the cable construction is provided by rigid 
tension elements 120, preferably constructed of fiber 
reinforced plastic or other suitable high Young's Modu 
lus and low thermal expansion coefficient material, 
which are stranded around grooved spacer core 112 
with an opposite direction pitch to fiber grooves 114. 
Rigid tension elements 120 may be of any suitable shape 
as clearly illustrated in the variants illustrated in FIGS. 
6A-6D. Also, the area between spaced-apart rigid ten 
sion elements 120 may be filled with a water blocking 
jelly or other type filler (not shown) and a plastic binder 
or wrap of tape (not shown) may be used to hold tension 
elements 120 in place. A plastic jacket 122 is applied in 
order to encase the entire construction. Plastic jacket 
122 may be polyethylene, PVC or any similar plastic 
including high temperature materials. 

Rigid tension elements 120 wrapped across fiber 
grooves 114 provide this cable construction with 
greater compression and impact strength than conven 
tional grooved spacer core cables. Moreover, rigid 
tension elements 120 also improve the stress-strain char 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

6 
acteristics of the cable and provide wider operating 
temperature range. 
FIGS. 6C and 6D show a cross-section of the im 

proved grooved spacer core cable wherein rigid tension 
elements 120 contain plastic coated fibers 124. FIG. 6D 
also provides additional large diameter rigid tension 
elements 126 in order to absrob impact and compression 
forces which might otherwise impact rigid tension ele 
ments 120 containing coated optical fibers 124. The 
coated optical fibers 124 provided in rigid tension ele 
ments 120 are laid parallel to each other and extend in 
the direction of tension elements 120. Rigid tension 
elements 120 thereby serve to provide mechanical and 
environmental protection to the cable as well as addi 
tional plastic coated fibers 124 for transmission. A cable 
constructed as shown in FIGS. 6C and 6D may be used 
not only for telecommunication applications but also 
optical fibers 124 may serve as sensors to protect the 
cable core by using a detection method such as OTDR 
for monitoring the installation load, unusual outer 
forces to the cable and the like. 
While the invention has been described in detail and 

with reference to specific embodiments thereof, it will 
be apparent to one skilled in the art that various changes 
and modifications can be made therein without depart 
ing from the spirit and scope thereof. 
What is claimed is: 
1. In an optical fiber communication cable of the 

loose buffer tube type comprising at least one optical 
fiber positioned within a plastic protective sheath and a 
jelly-like material filling the space around said optical 
fiber, the improvement comprising: a plurality of rigid 
tension members having a higher Young's Modulus and 
a lower thermal expansion coefficient than said cable 
and positioned radially outwardly from said sheath and 
extending in generally parallel relationship along the 
length thereof, and an outer casing surrounding said 
tension members and said sheath therebeneath. 

2. In an optical fiber communication cable according 
to claim 1 wherein a fibrous yarn layer is provided 
between said protective sheath and said tension mem 
bers. 

3. In an optical fiber communication cable according 
to claim 1 wherein said tension members comprise fiber 
reinforced plastic. 

4. In an optical communication cable of the loose 
buffer tube type comprising at least one optical fiber 
positioned within a protective plastic sheath and a jelly 
like material filling the space around said optical fiber, 
the improvement comprising: a foam-type layer sur 
rounding said sheath and defining a plurality of slots 
therein extending generally along the length of said 
sheath, a plurality of corresponding rigid tension mem 
bers each adapted for being snugly received by a corre 
sponding one of said plurality of slots and each having 
a higher Young's Modulus and a lower thermal expan 
sion coefficient than said cable, and an outer casing 
surrounding said foam layer and tension members. 

5. In an optical communication cable according to 
claim 4 wherein said foam-type layer comprises a 
foamed plastic in which said slots extend generally 
parallel to said plastic sheath. 

6. In an optical communication cable according to 
claim 4 wherein said foam-type layer comprises a 
foamed plastic in which said slots extend generally 
helically around said palstic sheath. 
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7. In an optical communication cable according to 
claim 4 wherein said tension members comprise fiber 
reinforced plastic. 

8. In an optical communication cable according to 
claim 4 wherein said outer casing comprises a plastic 
outer jacket. 

9. In an optical communication cable of the grooved 
spacer core type comprising at least one optical fiber 
positioned within each of one or more spiral grooves 
defined in the outer surface of the protective grooved 
spacer core, and a jelly-like material filling the spaced 
around said optical fiber, the improvement comprising: 
at least one tension member extending generally along 
the length of said grooved spacer core and being posi 
tioned radially outwardly therefron, said tension mem 
ber having a higher Young's Modulus and a lower ther 
mal coefficient of expansion than said cable, and an 
outer casing surrounding said tension member and 
grooved spacer core. 

10. In an optical communication cable according to 
claim 9 wherein said tension member includes at least 
one optical fiber positioned therein and extending gen 
erally parallel thereto. 

11. In an optical communication cable according to 
claim 9 wherein a plurality of optical fibers are posi 
tioned in each of a plurality of tension members. 

12. In an optical communication cable according to 
claim 9 wherein said tension member comprises fiber 
reinforced plastic. 

13. In an optical communication cable according to 
claim 9 including a tape surrounding said grooved 
spacer core to better maintain said optical fiber andjelly 
within said spiral groove. 

14. In an optical communication cable according to 
claim 9 wherein said tension member is helically wound 
around said grooved spacer core in an opposing direc 
tion to the spiral groove defined therein. 

15. In an optical communication cable according to 
claim 9 wherein a plurality of spaced-apart tension 
members extend along said grooved spacer core and the 
space therebetween is filled with a jelly-like material. 

16. In an optical communication cable according to 
claim 9 wherein said outer casing comprises a plastic 
outer jacket. 

17. An optical communication cable of the loose 
buffer tube type comprising: 

a plurality of optical fibers extending in a generally 
parallel relationship to each other along the length 
of the cable and having a jelly-like substance filling 
the space around said optical fibers; 

a protective member surrounding at least a portion of 
each of said plurality of optical fibers; 
plurality of fiber reinforced plastic strands posi 
tioned radially outwardly from said protective 
member and surrounding at least a portion of the 
circumference thereof, said plastic strands extend 
ing in parallel relationship along the length of said 
protective member and being surrounded by an 
outer casing, said plastic strands furthermore hav 
ing a higher Young's Modulus and a lower thermal 
expansion coefficient than the cable, whereby the 
tensile strength and operating temperature range of 
the cable are enhanced; and 

a foam plastic layer provided between said protective 
member and said plastic strands, said foam plastic 
layer defining a plurality of slots therein extending 
generally along the length of said protective mem 
ber and each of said slots being adapted for snugly 
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8 
receiving a corresponding one of said plurality of 
plastic strands. 

18. An optical communication cable of the loose 
buffer tube type comprising: 

a plurality of optical fibers extending in a generally 
parallel relationship to each other along the length 
of the cable and having a jelly-like substance filling 
the space around said optical fibers; 

a protective member surrounding at least a portion of 
each of said plurality of optical fibers; 
plurality of fiber reinforced plastic strands posi 
tioned radially outwardly from said protective 
member and surrounding at least a portion of the 
circumference thereof, said plastic strands extend 
ing in parallel relationship along the length of said 
protective member and being surrounded by an 
outer casing, said plastic strands furthermore hav 
ing a higher Young's Modulus and a lower thermal 
expansion coefficient than the cable, whereby the 
tensile strength and operating temperature range of 
the cable are enhanced; and 

a foam plastic layer provided between said protective 
member and said plastic strands, said foam plastic 
layer defining a plurality of slots therein extending 
generally along the length of and parallel to the 
longitudinal axis of said protective member and 
each of said slots being adapted for snugly receiv 
ing a corresponding one of said plurality of plastic 
strands. 

19. An optical communication cable of the loose 
buffer tube type comprising: 

a plurality of optical fibers extending in a generally 
parallel relationship to each other along the length 
of the cable and having a jelly-like substance filling 
the space around said optical fibers; 

a protective member surrounding at least a portion of 
each of said plurality of optical fibers; 
plurality of fiber reinforced plastic strands posi 
tioned radially outwardly from said protective 
member and surrounding at least a portion of the 
circumference thereof, said plastic strands extend 
ing in parallel relationship along the length of said 
protective member and being surrounded by an 
outer casing, said plastic strands furthermore hav 
ing a higher Young's Modulus and a lower thermal 
expansion coefficient than the cable, whereby the 
tensile strength and operating temperature range of 
the cable are enhanced; and 

a foam plastic layer provided between said protective 
member and said plastic strands, said foam plastic 
layer defining a plurality of slots therein extending 
generally along the length of and helically around 
the longitudinal axis of said protective member and 
each of said slots being adapted for snugly receiv 
ing a corresponding one of said plurality of plastic 
strands. 

20. An optical communication cable of the loose 
buffer tube type comprising: 

a plurality of optical fibers extending in a generally 
parallel relationship to each other along the length 
of the cable and having a jelly-like substance filling 
the space around said optical fibers; 

a protective member surrounding at least a portion of 
said plurality of optical fibers so as to loosely con 
tain said fibers; 

at least one rigid tension member positioned radially 
outwardly from said protective member and sur 
rounding at least a portion of the circumference 

al 

a. 



4,770,489 
9 

thereof, said rigid tension member extending along 
the length of said protective member and having a 
higher Young's Modulus and a lower thermal ex 
pansion coefficient than the cable, and said tension 
member comprising a layer of fiber reinforced 
plastic surrounding said protective member; and 

a fibrous yarn layer provided between said protective 
member and said fiber reinforced plastic layer, 

whereby the tensile strength and said operating temper 
ature range of the cable are enhanced. 

21. An optical communication cable of the loose 
buffer tube type comprising: 
a plurality of optical fibers extending in a generally 

parallel relationship to each other along the length 
of the cable and having a jelly-like substance filling 
the space around said optical fibers; 

a protective member surrounding at least a portion of 
said plurality of optical fibers so as to loosely con 
tain said fibers; and 

at least one rigid tension member positioned radially 
outwardly from said protective member and sur 
rounding at least a portion of the circumference 
thereof, said rigid tension member extending along 
the length of said protective member and having a 
higher Young's Modulus and a lower thermal ex 
pansion coefficient than the cable, said tension 
member comprising a plurality of fiber reinforced 
plastic strands extending in parallel relationship 
along the length of said protective member, said 
strands being surrounded by an outer casing, 

whereby the tensile strength and operating temperature 
range of the cable are enhanced. 

22. An optical communication cable of the loose 
buffer tube type comprising: 
a plurality of optical fibers extending in a generally 

parallel relationship to each other along the length 
of the cable and having a jelly-like substance filling 
the space around said optical fibers; . 

a protective member surrounding at least a portion of 
said plurality of optical fibers so as to loosely con 
tain said fibers; 

at least one rigid tension member positioned radially 
outwardly from said protective member and sur 
rounding at least a portion of the circumference 
thereof, said rigid tension member extending along 
the length of said protective member and having a 
higher Young's Modulus and a lower thermal ex 
pansion coefficient than the cable, said tension 
member comprising a plurality of fiber reinforced 
plastic strands extending in parallel relationship 
along the length of said protective member, said 
strands being surrounded by an outer casing; and 

a fibous yarn layer provided between said protective 
member and said plurality of fiber reinforced plas 
tic strands, 

whereby the tensile strength and operating temperature 
range of the cable are enhanced. 

23. An optical communication cable of the loose 
buffer tube type comprising: 
a plurality of optical fibers extending in a generally 60 

parallel relationship to each other along the length 
of the cable and having a jelly-like substance filling 
the space around said optical fibers; 

a protective member surrounding at least a portion of 
said plurality of optical fibers so as to loosely con 
tain said fibers; 

at least one rigid tension member positioned radially 
outwardly from said protective member and sur 
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10 
rounding at least a portion of the circumference 
thereof, said rigid tension member extending along 
the length of said protective member and having a 
higher Young's Modulus and a lower thermal ex 
pansion coefficient than the cable, said tension 
member comprising a plurality of fiber reinforced 
plastic strands extending in parallel relationship 
along the length of said protective member, said 
strands being surrounded by an outer casing; and 

a foam plastic layer provided between said protective 
member and said plurality of fiber reinforced plas 
tic strands, said foam plastic layer defining a plural 
ity of slots therein extending generally along the 
length of said protective member and each of said 
plurality of slots being adapted for snugly receiving 
a corresponding one of said plurality of fiber rein 
forced plastic strands, 

whereby the tensile strength and operating temperature 
range of the cable are enhanced. 

24. An optical communication cable of the loose 
buffer tube type comprising: 
a plurality of optical fibers extending in a generally 

parallel relationship to each other along the length 
of the cable and having a jelly-like substance filling 
the space around said optical fibers; 

a protective member surrounding at least a portion of 
said plurality of optical fibers so as to loosely con 
tain said fibers; 

at least one rigid tension member positioned radially 
outwardly from said protective member and sur 
rounding at least a portion of the circumference 
thereof, said rigid tension member extending along 
the length of said protective member and having a 
higher Young's Modulus and a lower thermal ex 
pansion coefficient than the cable, said tension 
member comprising a plurality of fiber reinforced 
plastic strands extending in parallel relationship 
along the length of said protective member, said 
strands being surrounded by an outer casing; and 

a foam plastic layer provided between said protective 
member and said plurality of fiber reinforced plas 
tic strands, said foam plastic layer defining a plural 
ity of slots therein extending generally along the 
length and generally parallel with the longitudinal 
axis of said protective member, and each of said 
plurality of slots being adapted for snugly receiving 
a corresponding one of said plurality of fiber rein 
forced plastic strands, 

whereby the tensile strength and operating temperature 
range of the cable are enhanced. 

25. An optical communication cable of the loose 
buffer tube type comprising: 
a plurality of optical fibers extending in a generally 

parallel relationship to each other along the length 
of the cable and having a jelly-like substance filling 
the space around said optical fibers; 

a protective member surrounding at least a portion of 
said plurality of optical fibers so as to loosely con 
tain said fibers; 

at least one rigid tension member positioned radially 
outwardly from said protective member and sur 
rounding at least a portion of the circumference 
thereof, said rigid tension member extending along 
the length of said protective member and having a 
higher Young's Modulus and a lower thermal ex 
pansion coefficient than the cable, said tension 
member comprising a plurality of fiber reinforced 
plastic strands extending in parallel relationship 
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along the length of said protective member, said 
strands being surrounded by an outer casing; and 

a foam plastic layer provided between said protective 
member and said plurality of fiber reinforced plas 
tic strands, said foam plastic layer defining a plural 
ity of slots therein extending generally along the 
length and generally helically around the longitudi 
nal axis of said protective member, and each of said 
plurality of slots being adapted for snugly receiving 
a corresponding one of said plurality of fiber rein 
forced plastic strands, 

whereby the tensile strength and operating temperature 
range of the cable are enhanced. 

26. An optical communication cable of the grooved 
spacer core type defining a plurality of helical grooves 
in the surface thereof comprising: 
a plurality of optical fibers extending in a generally 

parallel relationship to each other along the length 
of the cable and having a jelly-like substance filling 
the space around said optical fibers; 

a protective member surrounding at least a portion of 
said plurality of optical fibers so as to loosely con 
tain said fibers; and 

at least one rigid tension member positioned radially 
outwardly from said protective member and sur 
rounding at least a portion of the circumference 
thereof, said rigid tension member extending along 
the length of said protective member and having a 
higher Young's Modulus and a lower thermal ex 
pansion coefficient than the cable, said tension 
member comprising a plurality of fiber reinforced 
plastic strands extending in parallel relationship 
along the length of the grooved spacer core and in 
contact therewith, said strands and said grooved 
spacer core therebeneath being surrounded by an 
outer casing, 

whereby the tensile strength and operating temperature 
range of the cable are enhanced. 

27. An optical communication cable of the grooved 
spacer core type defining a plurality of helical grooves 
in the surface thereof comprising: 

a plurality of optical fibers extending in a generally 
parallel relationship to each other along the length 
of the cable and having a jelly-like substance filling 
the space around said optical fibers; 

a protective member surrounding at least a portion of 
said plurality of optical fibers so as to loosely con 
tain said fibers; and 

at least one rigid tension member opitioned radially 
outwardly from said protective member and sur 
rounding at least a portion of the circumference 
thereof, said rigid tension member extending along 
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12 
the length of said protective member and having a 
higher Young's Modulus and a lower thermal ex 
pansion coefficient than the cable, said tension 
member comprising a plurality of fiber reinforced 
plastic strands extending along the length of the 
grooved spacer core and in contact therewith, said 
strands being helically positioned around the 
grooved spacer core in an opposing direction to the 
helical grooves defined by said grooved spacer 
core, said strands and said grooved spacer core 
therebeneath being surrounded by an outer casing, 

whereby the tensile strength and operating temperature 
range of the cable are enhanced. 

28. An optical communication cable of the grooved 
spaced core type defining a plurality of helical grooves 
in the surface thereof comprising: 

a plurality of optical fibers extending in a generally 
parallel relationship to each other along the length 
of the cable and having a jelly-like substance filling 
the space around said optical fibers; 

a protective member surrounding at least a portion of 
said plurality of optical fibers so as to loosely con 
tain said fibers; and 

at least one rigid tension member positioned radially 
outwardly from said protective member and sur 
rounding at least a portion of the circumference 
thereof, said rigid tension member extending along " 
the length of said protective member and having a 
higher Young's Modulus and a lower thermal ex 
pansion coefficient than the cable, said tension 
member comprising a plurality of fiber reinforced 
plastic strands extending in parallel relationship 
along the length of the grooved spacer core and in 
contact therewith, said strands and said grooved 
spacer core therebeneath being surrounded by an 
outer casing, and at least one of said strands includ 
ing at least one optical fiber positioned therein and 
extending generally parallel to said strand, 

whereby the tensile strength and operating temperature 
range of the cable are enhanced. 

29. In an optical fiber communication cable of the 
loose buffer tube type comprising at least one optical 
fiber loosely positioned within a plastic protective 
sheath and a jelly-like material filling the space around 
said optical fiber, the improvement comprising: 
a layer of rigid tension material surrounding said 

sheath and characterized by a higher Young's 
Modulus and a lower thermal expansion coefficient 
than said cable; and 

a fibrous yarn layer provided between said plastic 
sheath and said layer of rigid tension material. 

is k a 


